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RESULTS
Growth and enzymle synthesis on mnixtures of substrates. The response of the organism to mixtures of substrates was investigated by determining the growth rates of the cells in media containing various sources of carbon and energy, and by harvesting exponential-phase cells for enzyme assays. Care was taken to insure steadystate conditions in the organism by (a) having present an excess of each substrate, and (b) allowing three generations of bacterial growth in each medium before harvesting. Table 1 summarizes the results. They demonstrate that glucose, when added to L-histidine, myo-inositol, or glycerol media, completely suppresses the formation of the respective inducible enzyme. In addition, the introduction of some other substances resulted in a slight depression of induced enzyme biosynthesis. Thus, galactose, glycerol, and myo-inositol each caused a depression of histidase biosynthesis, with the inhibitory effect of each compound being related to the rate at which it supports growth.3
The same situation was true for the two dehydrogenases: the addition of a substance which supports growth at a faster rate than does the inducing agent, to a culture growing on the inducing agent, caused a suppression in the synthesis of the particular inducible enzyme. The degree of suppression seemed to depend on the rate at which the added compound supported growth.
Alternative explanations of these effects can be offered by considering how cells growing on a mixture of two substances, each of which is metabolized by inducible enzymes, differ from cells growing on a single source of carbon andl 3When A. aerogenes is grown on these compounds singly as the sole source of carbon and energy, the values of k are: glucose 1.26, galactose 1.15, glycerol 1.00, myo-inositol 0.76, L-histidine 0.59, and glucosamine 0.46. energy. The cells in the former circumstance (a)
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metabolize an additional source of carbon and energy, and (b) synthesize an additional inducible enzyme system. Either one of these differences might be the cause of the observed inhibitions. An experimental approach to this question is possible in the case of the suppression of histidase formation by myo-inositol. The dissimilation of this cyclitol is strongly inhibited by one of its stereoisomers, seyllitol (Magasanik, 1953) . The experiments described in the next section deal with the use of this antimetabolite in studying the effect of myo-inositol on histidase biosynthesis. Biological and biochemical characteristics of scyllitol. Scyllitol, to be useful in this study, should have the following characteristics: it should inhibit the dissimilation of myo-inositol without being metabolized; it should be neither an inducer nor an inhibitor of myo-inisitol dehydrogenase formation, nor should it inhibit histidase biosynthesis, the metabolism of L-histidine, or growth of the cells on L-histidine.
The results of preliminary experiments (table 2) indicated that seyllitol possesses the desired characteristics. Scyllitol alone did not support growth of the organism, and it is not oxidized by the cells (Magasanik, 1953) . Its only effect when included in a myo-inositol medium seems to be an inhibition of myo-inositol dissimilation (as indicated by a 75 per cent reduction in the Histidase synthesis in a sWyllitol-L-histidinemyo-inositol medium. Cells that had been grown overnight on a mixture of myo-inositol and Lhistidine were inoculated into two different media, one containing a mixture of myo-inositol and L-histidine, the other containing this mixture plus scyllitol. The two cultures were incubated aerobically, and growth and enzyme production determined. The results (table 3) indicate that although scyllitol inhibits the dissimilation of myo-inositol (shown by the reduction in growth rate), there is no marked difference between the enzymic activities of the cells in the two media.
DISCUSSION
The inhibition by scyllitol of the metabolism of myo-inositol does not affect the amount of histidase produced by A. aerogenes growing in a mixture of myo-inositol and L-histidine. This amount of histidase is only 60 per cent of the amount produced by the same cells growing on L-histidine alone. Presumably, the only difference between cells growing on L-histidine and those growing on a mixture of scyllitol, myoinositol, and L-histidine is that in the latter case the enzyme system concerned with myo-inositol degradation is being produced in addition to the enzymes which degrade L-histidine. The implication seems to be that it is the actual synthesis of one enzyme system that restricts the synthesis of the other.
Some speculation is possible on the interesting correlation between the growth-supporting activity of a substance and its property of restricting the synthesis of enzyme systems directed at other substances. Considering substances which support growth at rates which are considerably below that of the cells on glucose, (e. g., myoinositol and L-histidine), it is probable that the growth rate of the cells is proportional to the rate at which it can dissimilate the carbon and energy source available to it, i. e., to the amount per cell of the enzymes degrading this substance. In turn, the specific activity of such enzymes is dependent on the ratio of the rate constants of the biosynthetic reactions leading to the formation of these enzymes and those leading to the formation of all the other cellular components. It is probable therefore, that the reason cells grow faster on myo-inositol than on L-histidine lies in a greater rate of synthesis of the myoinositol-degrading enzymes than of the L-histidine-degrading enzymes, compared to the formation of the rest of the cell. Since the presence of both myo-inositol and L-histidine in the medium induces the simultaneous formation of both series of enzymes, the enzyme system which is produced at the greater rate (myo-inositol dehydrogenase) will actually be produced at the expense of the other (histidase). Such, of course, is exactly what has been observed.
This analysis constitutes a reasonable explanation both of the correlation between the growthsupporting property of a compound and its effect on induced enzyme biosynthesis, and of the results of the scyllitol experiments. It is evident, however, that the inhibitory effect of glucose on induced enzyme biosynthesis cannot be explained in the same manner as the effects observed with other substances, since glucose-degrading enzymes are produced by cells growing on substances other than glucose. Furthermore, even if the addition of glucose to a culture medium were to induce the formation of additional glucose-degrading enzymes, the magnitude of the inhibitory effect precludes the possibility that it could be caused by such a minor alteration in the biosynthetic pattern of the cell. Thus, although glucose does support growth at a rapid rate, it is probably not the synthesis of the glucose-degrading enzymes which blocks induced enzyme formation. The mechanism of the glucose effect has been discussed in other publications Magasanik, 1956a, b, 1957) .
SUMMARY
The synthesis of three inducible enzymes was studied during the growth of Aerobacter aerogenes in media containing a second source of carbon and energy in addition to the particular substrate-inducer. It was found that while glucose caused a complete cessation of induced enzyme formation, several other compounds produced partial inhibitions. These inhibitions were related to the growth-supporting property of the second compound: the faster the growth of the cells on this substance, the greater was the inhibition exerted on the formation of the enzymes directed at the first substance. 
